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(57) ABSTRACT

A suction foot for a floor cleaning machine having an outer
body, which has side pieces having an [.-shaped longitudinal
cross-section comprising a first horizontal side piece and a
second vertical side piece, which extends perpendicular to the
first side piece, having an inner body, which is releasably
attached to the outer body. The inner body is coupled to the
outer body with a sliding movement that is perpendicular to
the first horizontal side piece and parallel to the second ver-
tical side piece. A tension band is provided to press a sealing
strip against the inner body. The ends of the tension band
engage with the ends of the inner body.

8 Claims, 3 Drawing Sheets
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1
SUCTION FOOT FOR A FLOOR CLEANING
MACHINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit and priority of German
Patent Application Serial No. 10 2014 107 469.6, filed May
27, 2014. The entire disclosure of the above application is
incorporated herein by reference.

FIELD

The present disclosure relates to a suction foot for a floor
cleaning machine.

BACKGROUND

This section provides a general summary of the disclosure,
and is not acomprehensive disclosure of its full scope orall of
its features.

Floor cleaning machines and in particular floor scrubbers
operate in such a way that fluid is first applied to the floor that
is to be cleaned with the aid of a cleaning head, which is
provided with driven brushes, and which is mounted on the
machine, wherein the brushes ensure that any dirt that is
located on the floor is loosened, and then absorbed by the
cleaning fluid. A suction foot, which is also mounted on the
floor scrubber, serves to suction up the contaminated fluid.

Suction feet of this kind are known from the prior art and
have a slotted strip located in the front as viewed in the
direction of travel, which is formed out of rubber, having an
edge, which rests on the floor area, and having slots, through
which the fluid can pass. A sealing strip, which is likewise
made of rubber, is provided on the rear side of the suction foot
as viewed in the direction of travel, an edge of which sealing
strip rests against the floor area so that a suction area is formed
between the slotted strip and the sealing strip. Said suction
area is connected to a negative pressure source, which is
provided in the floor scrubber, via a suction line. During
operation, fluid passes through the slots in the suction area
and is then suctioned up through the negative pressure source.

During operation, both the slotted strip and the sealing strip
are subjected to a certain amount of wear so that it is neces-
sary to replace both the sealing strip and the slotted strip at
regular intervals. In addition, the sealing strip and the slotted
strip must be mounted on the suction foot in such a way that
the edges thereof that face the floor area rest against the floor
area over the entire length of the strip. Furthermore, the
slotted strip and the sealing strip must be mounted on the
inner body of the suction foot in such a way that the suction
area, which is formed between said strips, is well sealed, and
that air can only pass through the slots, which are provided in
the slotted strip. Finally, the design of the suction foot should
be such that a user can change the sealing strip and the slotted
strip both quickly and reliably.

It is known from WO 2010/073007 A1 than an inner body
can be inserted into a guide groove, which is formed in an
outer body of the suction foot, wherein the sealing strip or,
respectively, the slotted strip is disposed between the two side
pieces of the inner body and the wall of the groove. Such a
design is problematic, however, due to manufacturing toler-
ances both in the outer body and in the sealing strip, the
slotted strip and the inner body. On the one hand, this may
result in the two strips being inserted in an incorrect orienta-
tion, and on the other hand, secondary air may be drawn as a
result of leaks.
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Furthermore, it is known from WO 2007/076181 A2 that
the sealing strip and the slotted strip can be pressed into a
groove in an outer body with the aid of a conically shaped
inner body. Here however, manufacturing tolerances give rise
to the problem that the height of the suction area between the
lower surface of the inner body and the sealing and slotted
strips varies, so that the suction performance also varies.

Finally, it is known from WO 2011/057228 A1, from which
the present disclosure emanates, that a slotted strip is first slid
onto domes on a side piece of an outer body, said side piece
extending vertically. An inner body is then mounted and
finally the sealing strip, wherein the entire assembly, com-
prising the outer body, the slotted strip, the inner body and the
sealing strip, is locked into position with the aid of a tension
band, the outer ends of which engage with the free ends of the
outer body.

With this arrangement, it may happen that, due to an incor-
rect attachment to the outer body, and due to the tensioning
exerted on the outer body with the aid of a tension band, the
inner body is deformed in such a way that the contact surfaces
formed on the inner body for the sealing strip and the slotted
strip do not extend with the necessary orientation relative to
the ground.

SUMMARY

This section provides a general summary of the disclosure,
and is nota comprehensive disclosure of'its full scope orall of
its features.

Based on the above-described problems, one object of the
present disclosure is to provide a suction foot, which, on the
one hand, can be easily and reliably mounted, and with which
an incorrect installation by the operator is excluded.

This object can be achieved by designing the inner body
and the outer body in such a way that the inner body is coupled
to the outer body with a sliding movement that is perpendicu-
lar to the first horizontal side piece and parallel to the second
vertical side piece, and that the ends of the tension band
engage with the ends of the inner body.

In the case of a design of this kind, the slotted strip is
disposed between the vertical side piece of the outer body and
the inner body, for example, while the sealing strip, which is
located behind said slotted strip as viewed in the direction of
travel, is tightened with the aid of the tension band on the
inner body. This tightening only occurs when the inner body
has already been slid onto the outer body through a sliding
movement, which is perpendicular to the first horizontal side
piece and parallel to the second vertical side piece, and has
been coupled to said outer body. When the inner body is
coupled to the outer body and, in particular, rests against the
first horizontal side piece, said inner body can no longer be
displaced transversely and, in particular, perpendicular to the
second vertical side piece.

When tightening, the tension band only engages with the
inner body, however, due to the engagement or, respectively,
the coupling of the inner body and the outer body, said inner
body cannot be deformed relative to the outer body, and
during this tightening, there are no forces acting on the outer
body, which could deform said outer body.

In a preferred embodiment, additional engagement means
are provided in the region of the ends of the inner body and of
the first horizontal side piece of the outer body, which engage-
ment means engage with one another when the inner body is
slid onto the first horizontal side piece. This makes it possible
for no deformation of the inner body to occur after it has been
mounted on the first side piece of the outer body, which



US 9,370,291 B2

3

extends horizontally, even when forces are exerted on the
inner body by the tension band.

In a particularly preferred manner, these engagement
means are designed in such a way that domes are formed,
either on the first horizontal side piece or on the inner body,
which domes engage with corresponding recesses either in
the first horizontal side piece or in the inner body. Such an
embodiment is particularly easy to manufacture.

In addition, it is preferred that the tension band have a first
and a second section and that a clamping device be provided,
which can assume a released position and a clamping posi-
tion. In the clamping position, the distance of the free ends of
the tension band provided at the ends of the sections, which
are located apart from one another, is reduced as compared to
the distance in the released position. A clamping device of this
kind may be a toggle joint mechanism, for example.

In order to further ensure that the tension band is only
tightened when the inner body has already been slid onto the
outer body, it is preferred that either the tension band or the
outer body, in particular the first horizontal side piece, has a
pin, which extends transversely to the second vertical side
piece, and the other of the outer body, in particular the first
horizontal side piece, and the tension band, has a clip having
an elongated hole, which extends in the direction in which the
tension band extends. As such, the pin and the clip are dis-
posed in such a way that the pin extends through the elongated
hole when the inner body rests against the first side piece and
the tension band rests against either the slotted strip or the
sealing strip. An assembly of this kind ensures that, in the
event that the tension band has already been tightened, when
the inner body has not yet been mounted on the outer body
and the inner body is then to be slid onto the outer body in this
state, the clip first comes into contact with the pin during the
sliding movement so that an additional sliding movement that
is parallel to the second vertical side piece can no longer
occur. This signals to the user that he must first release the
tension band, then slide the inner body parallel to the second
vertical side piece onto the outer body and then tighten the
tension band.

When the tension band is provided with the previously
described clamping device, the dimensions of the elongated
hole are preferably such that the clamping device can assume
both the released and the tightened position when the pin
extends through the elongated hole.

The assembly is preferably designed in such a way that the
clip is formed on a section of the tension band and the pin is
provided on the first horizontal side piece.

Finally, it is preferred that threaded bolts are provided on
the inner body, which extend to the first horizontal side piece
and which extend through drill holes in the first horizontal
side piece. In this way, the movement, along which the inner
body is slid onto the outer body prior to tightening, is clearly
defined. As such, the inner body can subsequently be locked
into place easily with the aid of wing nuts or the like, which
are screwed onto the threaded bolts.

DRAWINGS

The present disclosure is explained in greater detail below
on the basis of a drawing which merely depicts a preferred
exemplary embodiment wherein:

FIG. 1is a perspective view of the exemplary embodiment
from the front;

FIG. 2 is a perspective view of the exemplary embodiment
also from the rear;

FIG. 3 is a rear view of the exemplary embodiment in a
disassembled state;
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FIG. 4 is a perspective view of the exemplary embodiment
in a disassembled state from below;

FIG. 51s aperspective view of a detail at the end of the outer
body; and

FIG. 6 is a perspective view of a detail in the central region
of the suction foot.

DETAILED DESCRIPTION

With reference to FIGS. 1 through 4 of the drawings, an
exemplary suction foot 1 constructed in accordance with the
teachings of the present disclosure has an outer body 3, which
as viewed from above, has a curved course, wherein the free
ends 5 of the outer body 3 extend further forward than a
middle section as viewed in the direction R, in which direc-
tion the suction foot 1 is drawn over the floor area when the
floor scrubber, on which said suction foot is mounted, is
operated. As is particularly evident from FIGS. 3 and 4, in the
cross-section perpendicular to the direction of extension, the
outer body 3 has side pieces 7, 9, designed having an L.-shape
between the free ends 5. As such, a first side piece 7 is
provided, which extends horizontal and parallel to the surface
that is to be cleaned. A second side piece 9 extends perpen-
dicular thereto in the vertical direction, said second side piece
being mounted on the front side of the first side piece 7 as
viewed in the direction of travel R. This second side piece 9 is
oriented downward from the first side piece 7 to the floor area
that is to be cleaned.

Two wheels 11 are provided on the outer body 3, which
support the suction foot 1 in a movement over the floor area
that is to be cleaned. Finally, a through hole 13 is located in the
center of the outer body 3, through which a connecting piece,
which will be described in greater detail, is passed, and wing
nuts 15 are provided, laterally spaced therefrom, which
engage with threaded bolts that will also be described in
greater detail.

In addition, the suction foot 1 has an inner body 17, which,
like the outer body 3, has a curved course so that the free ends
19 thereof extend further forward than the middle section as
viewed in direction of travel R of the suction foot 1, and which
inner body has a front and a rear contact surface, which extend
perpendicular to the second horizontal side piece 9. Threaded
bolts 21, which extend upward, are provided on the inner
body 17, which bolts can engage with the wing nuts 15
provided on the outer body 3 so that the inner body 17 can be
releasably attached to the outer body 3 with the aid of the
threaded bolts 21 and the wing nuts 15, as is shown in FIGS.
1 and 2. As such, the threaded bolts 21 ensure that the inner
body 17 is coupled to the outer body 3 with a sliding move-
ment that is perpendicular to the first horizontal side piece 7
and parallel to the second vertical side piece 9. When the inner
body 17 is coupled to the outer body 3 and, in particular, rests
against the first horizontal side piece 7, said inner body can no
longer be displaced transversely and, in particular, perpen-
dicular to the vertical side piece 9.

Furthermore, the inner body 17 has a connecting piece 23,
which likewise extends upward with reference to the floor
area that is to be cleaned, and which creates a through con-
nection to the lower surface of the inner body 17. In the
assembled state, the connecting piece 23 extends through the
through hole 13 in the outer body 3 (see FIGS. 1 and 2).

A slotted strip 25 is mounted to the inner body 17 on the
front contact surface thereof, on the side that faces frontwards
as seen in direction of travel R, and a sealing strip 27 is
mounted to the inner body 17 on the rear contact surface
thereof, on the side that faces rearwards as seen in direction of
travel R, which slotted strip and sealing strip are made of an
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elastic material, for example such as rubber, which have a
lower edge 29, 31, which are brought into contact with the
floor area that is to be cleaned, and which extend downward
across the lower surface 33 of the inner body 17 so that a
suction area is formed below the inner body 17 between the
slotted strip 25 and the sealing strip 27, which suction area
can be connected to a suction device in the floor scrubber via
the connecting piece 23. When in an assembled state, the
lower edges 29, 31 of the slotted strip 25 and the sealing strip
27 extend in a common plane, so that the suction area formed
is sealed with respect to the floor area that is to be cleaned
when the slotted strip 25 and the sealing strip 27 of the suction
foot 1 rest against the floor area.

In the assembled state, when the inner body 17 is mounted
on the outer body 3, the slotted strip 25, which is mounted on
the front side of the inner body 17 on projections, rests against
the side of the second vertical side piece 9 that faces rearward,
and thus is positioned between the inner body 17 and the outer
body 3.

The sealing strip 27 is mounted on the inner body 17 via a
tension band 35. The tension band 35 has a first section 37 and
a second section 39, which extend outward and away from a
clamping device 41, which is designed as a toggle joint
mechanism, which is known per se. As such, the sections 37,
39 have openings 43, through which projections 45 provided
on the inner body 17 extend. These projections 45 accommo-
date both the sealing strip 27 and the sections 37, 39 of the
tension band 35, in order to hold said band in position on the
inner body 17, even when in a released state.

Using the clamping device 41, the tension band 35 can be
moved from a released position, in which the sections 37, 39
are spaced further apart from one another, into a clamping
position, in which the sections 37, 39 are drawn towards one
another.

A clip 47, which extends upward, is provided on the first
section 37 of the tension band 35, said clip being provided
with an elongated hole 49 extending parallel to the direction
of extension of the first section 37, as shown in FIG. 6. A pin
51 is provided on the first horizontal side piece 7 of the outer
body 3 in the region of the clip 47 on the edge that faces
rearward, said pin being disposed in such a way that it extends
through the elongated hole 29 in the assembled state, in which
the inner body 17 is mounted on the outer body 3. Further-
more, the length of the elongated hole 49 is such that, even
when the pin 51 extends through the elongated hole 49, said
pin does not impede a movement of the first section 37 when
the clamping device 41 is tightened, and does not impede the
transfer of said clamping device into the clamping position.
Thus, when the pin 51 extends into the elongated hole 49, the
clamping device 41 can be transferred from the released
position into the clamping position.

However, the clip 47 and the pin 51 prevent the inner body
17, having the slotted strip 25 and sealing strip 27 attached
thereon, and the tightened tension band 35 from being
mounted on the outer body 3 in the vertical direction by
sliding the threaded bolts 21 onto the wing nuts 15, since the
clip 47 is then brought into contact with the pin 51 and a
further movement of the inner body 17 to the outer body 3 is
impeded. Thus, the assembly of the clip 47 and pin 51 ensures
that the tension band is only attached and tightened after the
inner body 17 has been mounted on the outer body 3.

Finally, as is evident from FIG. 5, the side of the first side
piece 7 of the outer body 3, which extends horizontally, and
which faces downward, has domes 53, which extend down-
ward in the region of the free ends 5, wherein said domes can
engage in corresponding recesses in the region of the free
ends 19 of the inner body 17. The engagement of the domes
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53 further fixes the position of the free ends 19 of the inner
body 17 relative to the free ends of the outer body 3.

Inthe above described embodiment, the slotted strip 25 and
the sealing strip 27 are replaced as follows.

First, the suction foot 1 must be detached from the
machine, not shown here, by releasing the wing nuts 15. The
engagement of the clip 47 and pin 51 prevents the inner body
17 from being released from the outer body 3.

After the clamping device 41 has been released and trans-
ferred into the release position, the tension band 35 must
subsequently be removed from the inner body 17 in such a
way that the sections 37, 39 are removed from the projections
45 when the tension band 35 is in the released position.
Because the clip 47 and the pin 51 no longer impede a corre-
sponding movement, after the wing nuts 15 have been
released, the inner body 17 can subsequently be removed
from the outer body 3. The slotted strip 25 and the sealing
strip 27 can then be replaced in that they, in turn, are removed
from the corresponding projections 45 and new strips are
mounted.

The inner body 17 is subsequently slid back on the outer
body 3 through a movement that is perpendicular to the first
horizontal side piece 7 and parallel to the second vertical side
piece 9, wherein the threaded bolts 21 are screwed onto the
wing nuts 15. This can occur only when the tension band 35
has not yet been mounted on the projections 45 on the side of
the inner body 17 that faces rearward, since otherwise, the
clip 47 would come into contact with the pin 51.

When the threaded bolts 21 of the inner body 17 have been
screwed completely onto the wing nuts 15, the tension band
35 can be mounted, wherein the pin 51 then extends through
the elongated hole 49 in the clip 47. The clamping device 41
is subsequently transferred into the clamping position,
wherein this is not impeded by the dimensions of the elon-
gated hole 49.

This sequence, in which the body 17 is first mounted on the
outer body 3 and only then is the tension band 35 tightened,
ensures that the inner body 17 is not deformed prior to mount-
ing. When the inner body 17 is mounted on the outer body 3,
the threaded bolts 21 as well as the engagement of the domes
53 on the outer body 3 with corresponding recesses on the
inner body 17 prevent a deformation of the inner body 17. In
turn, it is thereby ensured that the slotted strip 25 and the
sealing strip 27 or, respectively, the lower surfaces 29, 31
thereof, actually extend in a common plane, which extends
parallel to the floor area that is to be cleaned during use, so
that the entire length of the lower surfaces 29, 31 actually rests
against the floor area. It is thereby ensured that the suction
area formed beneath the inner body 17 is reliably sealed with
respect to the floor area and that a negative pressure can be
reliably generated therein with the aid of a suction device, not
shown here, which is connected to the connecting piece 23.
Finally, the suction foot according to the disclosure can be
easily assembled.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It is not
intended to be exhaustive or to limit the disclosure. Individual
elements or features of a particular embodiment are generally
not limited to that particular embodiment, but, where appli-
cable, are interchangeable and can be used in a selected
embodiment, even if not specifically shown or described. The
same may also be varied in many ways. Such variations are
not to be regarded as a departure from the disclosure, and all
such modifications are intended to be included within the
scope of the disclosure.
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What is claimed is:
1. A suction foot for a floor cleaning machine having an
outer body (3), which has side pieces (7, 9) arranged in the
longitudinal cross-section in an [.-shaped manner comprising
afirsthorizontal side piece (7) and a second vertical side piece
(9), which extends perpendicular to the first side piece (7),
having an inner body (17), which is releasably attached to
the outer body (3), said inner body having a front and a
rear contact surface, which extend perpendicular to the
first horizontal side piece (7),

having an elastic slotted strip (25), which is releasably
attached to the inner body (17) on the front contact
surface thereof,

having an elastic sealing strip (27), which is releasably

attached to the inner body (17) on the rear contact sur-
face thereof, and
having atension band (35), which is designed such that said
tension band presses the sealing strip (27) against the
inner body (17),

wherein the slotted strip (25) and the sealing strip (27)
extend over the lower surface (33) of the inner body (17),
said surface facing downward and away from the first
horizontal side piece (7), so that a suction area is formed
between the slotted strip (25) and the sealing strip (27),

wherein the inner body (17) and the outer body (3) are
designed in such a way that the inner body (17) is
coupled to the outer body (3) with a sliding movement
that is perpendicular to the first horizontal side piece (7)
and parallel to the second vertical side piece (9), and

wherein the ends of the tension band (35) engage with the
ends (19) of the inner body (17).

2. The suction foot according to claim 1, wherein engaging
means are provided in the region of the ends (19) of the inner
body (17) and of the first horizontal side piece (7), which
engaging means engage with one another when the inner
body (17) is mounted on the first horizontal side piece (7).

3. The suction foot according to claim 2, wherein the
engagement means have domes (53), which are formed on the
first horizontal side piece (7), and which extend away from
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said side piece, and wherein recesses are formed in the inner
body (17) in the upper side thereof that faces the first hori-
zontal side piece (7), which recesses are designed to engage
with the domes (53).
4. The suction foot according to claim 1, wherein the ten-
sion band (35) has a first and a second section (37, 39),
wherein a clamping device (41) is provided, which can
assume a released position and a clamping position, and

wherein, while in the clamping position, the distance of the
free ends of the tension band (35) provided at the ends of
the sections (37, 39), which are located apart from one
another, is reduced as compared to in the released posi-
tion.

5. The suction foot according to claim 1, wherein either the
tension band (35) or the outer body (3) has a pin (51), which
extends transversely to the second vertical side piece (9),

wherein the other of the first horizontal side piece (7) and

the tension band (35) has a clip (47) having an elongated
hole (49), which extends in the direction in which the
tension band (35) extends,

wherein the pin (51) and the clip (47) are disposed in such

a way that the pin (51) extends through the elongated
hole (49) when the inner body (17) rests against the first
side piece (7) and the tension band (35) rests against the
sealing strip (27).

6. The suction foot according to claim 5, wherein the
dimensions of the elongated hole (49) are such that the clamp-
ing device (41) can assume the released position and the
clamping position, when the pin (51) extends into the elon-
gated hole (49).

7. The suction foot according to claim 5, wherein the clip
(47) is provided on one of the sections (37) of the tension band
(35), and the pin (51) is provided on the outer body (3),
preferably the first horizontal side piece (7).

8. The suction foot according to claim 1, wherein threaded
bolts (21) are provided on the inner body (17), which extend
to the first horizontal side piece (7), and which extend through
drilled holes in the first horizontal side piece (7).
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